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1.  Introduction 


1.1  Background  and  Purpose 

The  U.S.  Army  Training  and  Doctrine  Command  (TRADOC)  System  Manager-Battle 
Command  (TSM-BC)  requested  the  U.S.  Army  Research  Laboratory’s  (ARL)  Human  Research 
and  Engineering  Directorate  to  perform  an  Improved  Performance  Research  Integration  Tool 
(IMPRINT)  analysis  to  determine  the  manpower  requirements  for  the  Army  airborne  command 
and  control  system  (A2C2S)  system  operator. 

The  A2C2S  operational  requirements  document  (TRADOC  Program  Integration  Office,  2004) 
states  the  following  regarding  system  operators: 

•  A  system  administrator  will  not  be  required  to  occupy  one  of  the  operator  positions  while 
conducting  command  and  control  (C2)  missions. 

•  A  slight  maintenance  and  support  man-hour  increase  for  the  affected  maintenance  and 
support  series  is  anticipated. 

•  It  is  expected  that  at  least  one  of  the  members  of  the  assigned  mission  crew  will  receive 
additional  training  in  the  detailed  operation  of  all  system  components;  this  individual  is 
called  the  A2C2S  system  operator.  Additionally,  the  system  operator  is  the  expert  on  the 
A2C2S  systems  to  train  new  personnel  as  well  as  provide  troubleshooting  and 
configuration  advice  before  and  during  missions. 

In  October  2002,  the  U.S.  Army  Signal  Center,  Fort  Gordon,  Georgia,  published  a  memorandum 
regarding  the  A2C2S  system  operator  and  supplied  it  to  TSM-BC  (1).  The  Signal  Center 
determined  that  the  signal  support  systems  specialist  (31U)  (2)  was  the  most  appropriate  military 
occupational  specialty  (MOS)  to  perform  the  duties  of  the  A2C2S  system  operator  and 
recommended  that  this  MOS  operate  and  maintain  the  system  at  the  unit  level. 

The  purpose  of  this  assessment  was  to  determine  the  manpower  requirements  for  the  system 
operator  (3  lU)  related  to 

1 .  Unscheduled  maintenance  requirements  for  the  system  operator  and 

2.  Requirements  of  the  system  operator  during  operational  missions. 

1.2  Description  of  System 

The  A2C2S  (see  figure  1)  is  a  C2  system  consisting  of  an  A-kit  and  a  B-kit  and  will  be  hosted  by 
the  UH-60L  and  UH-60M  Blackhawk  helicopters.  The  A-kit  is  permanently  affixed  to  the 
airframe  and  consists  of  antennas,  wiring,  and  aircraft  interfaces  (power,  structural,  etc.)  that 
enable  the  B-kit  to  be  installed  in  the  airframe. 
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Figure  1.  A2C2S. 


The  B-kit,  or  mission  equipment  paekage,  eonsists  of  operator  workstations,  computer  systems, 
and  the  communications  devices  necessary  to  support  the  digital  C2  process. 

The  A2C2S  will  host  the  following  Army  battle  command  system  software  to  support  continuous 
situation  awareness:  maneuver  control  system,  maneuver  control  system-light,  all-source 
analysis  system-remote  work  station,  all-source  analysis  system-light,  advanced  field  artillery 
tactical  data  system,  air  and  missile  defense  work  station,  battle  command  sustainment  and 
support  system,  command  and  control  personal  computer,  and  force  XXI  battle  command 
brigade  and  below  to  include  blue  force  tracking. 

Commanders  will  use  the  A2C2S  to  command  and  control  units  engaged  in  military  operations 
ranging  from  humanitarian  support  and  homeland  security  through  high  intensity  conflict.  The 
A2C2S  will  allow  the  commander  and  staff  to  quickly  traverse  the  battlefield  while  exercising 
command  and  control  over  forces  in  joint,  interagency,  and  multinational  environments. 

1.3  IMPRINT 

IMPRINT  is  a  stochastic  network  modeling  tool  designed  to  help  assess  the  interaction  of  Soldier 
and  system  performance  throughout  the  system  life  cycle,  from  concept  and  design  through  field 
testing  and  system  improvements  (5).  It  was  developed  by  ARL  in  the  1990s.  IMPRINT  can  be 
used  as  a  system  design  and  acquisition  tool  to  help  set  realistic  system  requirements,  to  identify 
Soldier-driven  constraints  on  system  design,  and  to  evaluate  the  capability  of  available 
manpower  and  personnel  to  effectively  operate  and  maintain  a  system  in  the  presence  of 
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environmental  stressors  such  as  air  temperature,  noise  levels,  mission-oriented  protective  posture 
(MOPP)  levels,  and  sleepless  hours. 


2.  Method 


2,1  Data  Collection 

Reliability,  availability,  and  maintainability  (RAM)  data  were  obtained  for  A2C2S  components. 
The  data  included  a  list  of  all  components  and  the  following  information  for  each  component: 
MOS  required  to  perform  the  task,  number  of  personnel  to  perform  each  task,  component  mean 
time  between  failure  (MTBF),  and  component  mean  time  to  repair  (MTTR).  These  data  were 
available  only  for  corrective  maintenance  actions  (i.e.  remove  and  replace  components).  The 
data  were  entered  into  IMPRINT  to  form  the  foundation  of  the  maintenance  model.  Appendix  A 
includes  a  table  of  the  RAM  data  used. 

The  tactics,  techniques,  and  procedures  manual  {4)  for  the  A2C2S  states  that  the  system  operator 
is  responsible  for  managing  the  radio  control/intercom  control  management  software.  Because 
of  this  responsibility,  it  will  be  necessary  for  the  system  operator  to  be  a  member  of  the  A2C2S 
crew  during  missions.  In  addition,  it  is  anticipated  that  the  system  operator  will  be  responsible 
for  most  of  the  corrective  or  unscheduled  maintenance  of  the  A2C2S  components.  Representa¬ 
tives  of  ARL  and  the  program  manager’s  (PM)  office  constructed  a  list  of  maintenance  tasks  for 
which  the  system  operator  would  be  the  primary  maintainer.  The  system  operator  was  assigned 
all  maintenance  tasks  associated  with  the  A2C2S  B-kit.  Appendix  A  shows  a  detailed  list  of 
these  tasks. 

The  A2C2S  operational  mode  summary  and  mission  profile  was  used  to  estimate  the  number  of 
wartime  operating  hours  for  the  A2C2S.  A  southwest  Asia  scenario  was  used  over  a  180-day 
period.  To  further  define  the  mission  to  be  flown  by  the  A2C2S,  representatives  from  ARL, 
TSM-BC,  and  the  U.S.  Army  Aviation  Center’s  Directorate  of  Combat  Developments  developed 
a  mission  scenario  consisting  of  all  segments  of  a  typical  mission  and  the  duration  of  each 
segment  (see  table  1).  These  data  were  used  to  create  a  mission  scenario  in  IMPRINT  and  to 
determine  the  approximate  number  of  missions  required  to  reach  the  anticipated  operating  hours 
over  the  duration  of  the  simulation.  Based  on  these  data,  the  model  was  created  to  run 
approximately  117  missions  for  a  total  operating  time  of  approximately  2,048  hours  per  A2C2S 
for  the  180-day  period. 

The  prioritized  distribution  plan  for  the  A2C2S  was  used  to  further  refine  the  mission  scenario  in 
IMPRINT  (5).  The  number  of  systems  assigned  to  each  unit  varies  from  one  to  six  (see  table  2). 
Since  46%  of  the  units  receiving  the  A2C2S  are  scheduled  to  receive  four  systems,  the  model 
was  modified  to  simulate  a  division  unit  with  four  A2C2S  aircraft. 
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Table  1.  A2C2S  mission  segments. 


Wartime  A2C2S  Scenario 

Duration  (hours) 

Move  from  assembly  area  to  taetieal  operations  eenter  (TOC) 

1.0 

Complete  system  initialization 

0.5 

Move  from  TOC  to  forward  loeation 

1.0 

Perform  airbome/ground  operations 

11.9 

Return  to  TOC 

1.0 

Move  from  TOC  to  forward  arming  and  refueling  point 

0.7 

Refuel  aireraft 

0.4 

Return  to  assembly  area 

1.0 

Total  operating  and  alert  time 

17.5 

Table  2.  Summary  of  the  prioritized  distribution  plan. 


Number  of  A2C2S  Assigned 

Percentage  of  Units 

1  System 

23% 

3  Systems 

17% 

4  Systems 

46% 

5  Systems 

3% 

6  Systems 

11% 

2.2  Data  Analysis 

The  simulation  was  executed  10  times  with  different  random  number  “seeds^”  during  each  trial 
to  ensure  pseudo-random  results  on  each  trial.  In  order  to  represent  a  worst  case  scenario,  the 
model  was  run  an  additional  10  times  with  an  option  in  IMPRINT  known  as  “stressors”. 

Stressors  are  variables  in  the  environment  that  have  the  ability  to  adversely  affect  human 
performance  and  accuracy.  To  calculate  the  number  of  man-hours  required  to  perform  corrective 
maintenance  tasks  during  adverse  conditions,  all  the  available  stressors  were  used  at  their  worst 
case  values.  The  result  is  expected  to  be  a  representation  of  the  maximum  number  of  mainte¬ 
nance  man-hours  required  to  perform  the  system  operator  tasks  in  the  worst  conditions.  Table  3 
shows  the  stressors  used  and  the  value  for  each. 

Table  3.  Stressors  ineluded  in  worst  ease  wartime  model. 


Stressors 

Value 

Temperature 

112+  °F 

Humidity 

91%  to  100% 

MOPP  level 

4 

Sleepless  hours 

96 

Noise 

110+db 

We  calculated  the  total  manpower  requirements  for  the  system  operator  by  summing  the 
following  two  components:  unscheduled  maintenance  man-hours  (MMH)  and  operating  hours. 
Data  were  not  available  to  estimate  the  number  of  scheduled  maintenance  hours  required  to 


'These  are  numbers  manually  entered  into  simulators, 
number  generator. 


They  are  used  to  manually  change  the  starting  point  of  the  random 


4 


support  the  A2C2S.  While  seheduled  maintenanee  should  be  eonsidered  when  one  is  estimating 
the  manpower  required  for  the  system  operator,  the  sum  of  the  unseheduled  MMH  and  system 
operating  hours  eomposes  a  large  pereentage  of  the  total  manpower  requirements  for  the  A2C2S 
system  operator. 

2.3  Assumptions  and  Limitations 

Several  assumptions  and  limitations  were  inherent  in  this  simulation  and  should  be  considered 
when  one  is  interpreting  the  results.  The  A2C2S  is  in  the  early  stages  of  the  production  and 
deployment  phase  of  the  acquisition  process;  therefore,  the  RAM  data  that  were  used  were  based 
on  engineering  estimates  and  not  operational  data.  The  engineering  estimates  were  used  to 
determine  MTBF  and  MTTR.  The  MOS  responsible  for  each  task  and  the  number  of  personnel 
required  to  perform  each  task  were  estimates  provided  by  the  PM.  Since  none  of  the  estimates 
included  standard  deviation  for  MTTR,  it  was  estimated  as  being  10%  of  the  MTTR.  The  10% 
standard  deviation  was  chosen  as  the  estimate  for  maintenance  tasks,  based  on  input  from 
maintenance  subject  matter  experts. 

Another  assumption  made  during  the  construction  of  the  model  was  that  all  A2C2S  systems 
would  be  used  simultaneously  at  all  times.  TSM-BC  expressed  concern  about  having 
appropriate  manpower  to  support  system  operator  responsibilities  in  this  situation,  so  the  model 
was  constructed  to  represent  this  scenario. 

The  aircraft  availability  was  assumed  to  be  100%  throughout  the  model.  This  helps  represent  a 
worst  case  scenario  since  aircraft  availability  less  than  100%  would  reduce  the  number  of 
required  maintenance  man-hours. 

Finally,  the  B-kit  transfer  is  a  transfer  of  the  B-kit  from  one  aircraft  to  another.  This  task  will  be 
performed  by  the  system  operator  when  aircraft  maintenance  restricts  the  use  of  the  A2C2S  in  its 
host  aircraft.  This  could  not  be  represented  in  this  model  because  neither  the  frequency  of 
occurrence  nor  an  accurate  transfer  time  is  currently  known. 


3.  Results  and  Discussion 


The  dependent  variables  that  were  of  primary  interest  in  this  study  were  system  availability  and 
system  operator  maintenance  man-hours.  The  system  availability  was  calculated  by  the 
following  formula: 

Availability  =  (Scenario  Length  in  Hours)  -  (Total  Corrective  Maintenance  Hours) 

(Scenario  Length  in  Hours) 

The  mean  system  availability  was  99.91%  without  stressors  and  99.84%  with  stressors.  A  t-test 
was  performed  on  these  means  and  showed  a  statistical  difference  (t=14.318, <  0.05).  While  a 
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statistical  difference  was  present  between  these  means,  the  praetieal  signifieanee  is  not  a  eoneern 
beeause  the  requirements  of  the  Bloek  I  system  are  90%  availability.  The  high  availability 
resulted  in  the  total  number  of  operating  hours  in  all  trials  to  be  equal,  indieating  that  system 
availability  did  not  prevent  the  systems  from  performing  missions  when  requested  by  the 
simulation. 

A  statistieal  differenee  between  the  mean  system  operator  maintenanee  man-hours  also  exists 
(t=-2.832,/»  <  0.05).  This  differenee  indieates  that  the  presenee  of  stressors  in  the  environment 
signifieantly  affeeted  the  ability  of  the  system  operator  to  perform  maintenanee  on  the  A2C2S. 
Tables  4  and  5  show  a  summary  of  results  from  both  models.  Figure  2  shows  a  graphie 
representation  of  31U  maintenanee  man-hours  with  and  without  stressors. 


Table  4.  Summary  of  IMPRINT  results  (without  stressors). 


Trial  No. 

Operating 

Hours 

System  Availability 
(percent) 

31U  Maintenance 
Man-Hours 

1 

8190 

99.93 

16.65 

2 

8190 

99.88 

28.52 

3 

8190 

99.90 

18.66 

4 

8190 

99.92 

12.12 

5 

8190 

99.91 

21.07 

6 

8190 

99.92 

19.71 

7 

8190 

99.90 

18.67 

8 

8190 

99.92 

17.09 

9 

8190 

99.91 

22.74 

10 

8190 

99.91 

23.66 

Mean 

8190 

99.91 

19.89 

Table  5.  Summary  of  IMPRINT  results  (with  stressors). 


Trial  No. 

Operating 

Hours 

System  Availability 
(percent) 

31U  Maintenance 
Man-Hours 

1 

8190 

99.87 

33.16 

2 

8190 

99.78 

53.82 

3 

8190 

99.84 

34.33 

4 

8190 

99.87 

21.49 

5 

8190 

99.82 

43.40 

6 

8190 

99.86 

34.97 

7 

8190 

99.83 

32.94 

8 

8190 

99.86 

30.43 

9 

8190 

99.84 

41.40 

10 

8190 

99.84 

42.42 

Mean 

8190 

99.84 

36.84 

Beeause  a  signifieant  differenee  between  mean  31U  maintenanee  man-hours  existed,  to  derive 
the  worst  ease  results,  the  total  number  of  3  lU  man-hours  were  ealeulated,  based  on  the  model 
using  the  stressors.  Total  maintenanee  man-hours  for  the  31U  were  8226.84.  We  ealeulate  this 
by  summing  the  total  mean  operating  hours  and  the  31U  maintenanee  man-hours  from  the 
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model.  Since  the  model  was  run  with  four  A2C2S’s,  this  number  was  divided  by  four  to 
determine  the  31U  manpower  required  per  A2C2S.  This  result  was  2056.71  hours. 


Figure  2.  Comparison  of  31U  maintenance  man-hours  with  and  without  stressors. 


Based  on  data  provided  by  the  U.S.  Army  Human  Resources  Command,  soldiers  are  anticipated 
to  perform  approximately  12-hour  work  days,  7  days  a  week  during  wartime  missions.  Based  on 
this  schedule,  a  180-day  cycle  would  be  equivalent  to  2,160  hours.  Therefore,  the  number  of 
system  operators  required  per  A2C2S  B-kit  is  0.95. 


4.  Recommendations 


The  finding  of  this  initial  assessment  is  that  one  system  operator  per  A2C2S  will  be  required  to 
operate  and  perform  unscheduled  maintenance  on  the  system.  Preventive  maintenance 
requirements  of  the  system  are  currently  unknown,  and  future  studies  should  be  performed  to 
determine  these  requirements.  If  preventive  maintenance  requirements  exceed  103.29  hours  per 
A2C2S  in  a  180-day  wartime  scenario,  then  additional  manpower  would  be  required  to 
adequately  support  the  system. 

Several  opportunities  for  future  research  are  available  to  complement  the  findings  in  this  report. 
As  system  development  continues  and  more  accurate  RAM  data  become  available,  the  model 
should  be  revised  to  reflect  the  most  current  data.  Also,  the  amount  of  preventive  maintenance 
anticipated  on  the  systems  should  be  estimated.  Adding  the  preventive  maintenance  require¬ 
ments  to  the  existing  data  would  provide  a  very  accurate  estimate  of  the  total  number  of  system 
operator  man-hours  that  are  required  to  operate  and  maintain  the  A2C2S. 
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Appendix  A.  Reliability,  Availability,  and  Maintainability  Data 


EQUIPMErsTT 

KIT 

QTY 

MOS 

#MOS 

TOTAL 

EFFECTIVE 

FAILURE 
RATE  (FPMH) 

MTBF 

(HOURS) 

MTTR 

(HRS) 

EH 

SINCGARS  VHF-FM  #1:  Antenna  Installation 

A-Kit 

1 

68N 

1 

10.18 

98231.83 

1.00 

m 

SINCGARS  VHF-FM  itZ:  Antenna  Installation 

A-Kit 

1 

68N 

1 

10.18 

98231.83 

1.00 

m 

SINCGARS  VHF-FM  #3:  Antenna  Installation 

A-Kit 

1 

68N 

1 

10.18 

98231.83 

1.00 

m 

SINCGARS  VHF-FM  #4:  Antenna  Installation 

A-Kit 

1 

68N 

1 

10.18 

98231.83 

1.00 

m 

HAVEQUICK#1:  Antenna  Installation 

A-Kit 

1 

68N 

1 

10.18 

98231.83 

1.00 

m 

HAVEQUICK#2:  Antenna  Installation 

A-Kit 

1 

68N 

1 

10.18 

98231.83 

1.00 

m 

EPLRS  Antenna  Installation 

A-Kit 

1 

68N 

1 

0.51 

1960784.31 

1.00 

m 

NTDR  Antenna  Installation 

A-Kit 

1 

68N 

1 

0.51 

1960784.31 

1.00 

m 

GPS/SATCOM:  Antenna  Installation 

A-Kit 

1 

68N 

1 

63.43 

15765.41 

1.00 

lEl 

ICS  Ovemde  &  220  Controller 

A-Kit 

1 

68N 

1 

5.00 

200000.00 

1.00 

EQ 

Ato  B-Kit  Interface 

A-Kit 

1 

68N 

1 

0.13 

7692307.69 

2.00 

El 

External  Inteface 

A-Kit 

1 

68N 

1 

0.51 

1960784.31 

2.00 

El 

Cooling  Interface  Panel 

A-Kit 

1 

68N 

1 

0.51 

1960784.31 

2.00 

ECU 

Electrical  Installation  (Cables) 

A-Kit 

1 

68F 

1 

2.14 

467289.72 

0.20 

E^ 

Operator  Workstation  #1 

B-Kit 

1 

31 U 

1 

278.17 

3594.92 

0.38 

tsi 

Operator  Workstation  #2 

B-Kit 

1 

31 U 

1 

278.14 

3595.31 

0.38 

El 

Operator  Workstation  #4 

B-Kit 

1 

31 U 

1 

278.14 

3595.31 

0.38 

tsi 

Operator  Workstation  #5 

B-Kit 

1 

31 U 

1 

278.14 

3595.31 

0.38 

El 

Operator  Workstation  #  3:  Mission  Commander 

B-Kit 

1 

31 U 

1 

278.12 

3595.57 

0.38 

El 

LapTop 

B-Kit 

1 

31 U 

1 

280.00 

3571.43 

0.20 

BM 

NTDR  Communications  Rack 

B-Kit 

1 

31 U 

1 

276.12 

3621.65 

2.00 

EPLRS 

B-Kit 

1 

31 U 

1 

198.55 

5036.51 

0.24 

Qcg 

PLGR 

B-Kit 

1 

31 U 

1 

48.48 

20625.00 

0.20 

El 

SINGCARS 

B-Kit 

4 

31 U 

1 

860.02 

1162.76 

0.32 

El 

ICS  Controller  (MCSU) 

B-Kit 

1 

31 U 

2 

64.65 

15468.75 

0.50 

El 

VHF/UHF  Cosite  Mitigation  System  Assembly 

B-Kit 

1 

31 U 

2 

225.48 

4434.97 

0.62 

El 

HAVEQUICK-II  AN/ARC-231 

B-Kit 

1 

31 U 

1 

240.69 

4154.76 

0.25 

El 

SATCOM  AN/ARC-231 

B-Kit 

1 

31 U 

1 

240.69 

4154.76 

0.25 

EM 

High  Power  Amplifier 

B-Kit 

1 

31 U 

1 

29.93 

33410.07 

0.25 

El 

HAVEQUICK-I  AN/ARC-231 

B-Kit 

1 

31 U 

1 

240.69 

4154.76 

0.25 

BM 

20  INCH  COMMON  DISPLAY  -  Thin  client  w/CPU 

B-Kit 

2 

31 U 

2 

254.55 

3928.57 

0.33 

El 

Data  Fill  &  Control  Panel 

B-Kit 

1 

31 U 

2 

28.00 

35714.29 

0.50 

El 

GPS  Splitter 

B-Kit 

1 

31 U 

1 

12.73 

78571.43 

0.50 

EM 

Power  Distribution  Unit 

B-Kit 

1 

31 U 

2 

30.55 

32738.10 

0.48 

El 

Other  Misc  Comm  Rack  Equipment 

B-Kit 

1 

31 U 

1 

10.23 

97725.66 

0.36 

El 

Media  Converter 

B-Kit 

1 

31 U 

1 

17.26 

57937.43 

2.00 

ESI 

CISCO  Bhemet  Switch  2950 

B-Kit 

1 

31 U 

1 

45.62 

21920.21 

0.50 

ESI 

Digital  KVM  Unit 

B-Kit 

1 

31 U 

1 

50.91 

19642.51 

0.50 

EH 

CISCO  3640  ROUTER 

B-Kit 

1 

31 U 

1 

98.12 

10191.60 

0.50 

El 

MPU-1 

B-Kit 

1 

31 U 

2 

305.36 

3274.82 

0.26 

eeh 

MPU-2 

B-Kit 

1 

31 U 

2 

305.36 

3274.82 

0.26 

El 

Advanced  Data  Controller 

B-Kit 

1 

31 U 

1 

14.55 

68750.00 

0.10 

El 

TCIM  (Tact  Int  Comm  Modem) 

B-Kit 

1 

31 U 

1 

38.44 

26017.03 

0.50 

EM 

Other  Miscellaneous  MCE  Rack  Equipment 

B-Kit 

1 

31 U 

1 

2.70 

370619.95 

0.20 

45^ 

Ground  Antenna  Svstem 

B-Kit 

1 

31 U 

2 

13.90 

71951.86 

0.08 

Intentionally  left  blank 
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Appendix  B.  Maintenance  Model  Results  -  Baseline  Wartime  Scenario 


System;  A2C2S  Maintenance 


Maintenance  Summary 

No  Stressors 


Scenario  Wartime  Consolidated  Trial:  1  Random  Number  Seed:  2 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

4.25 

Average  Maintenance  Per  Operating  Hour 

0.00 

Reliability  and  Availability 

No  Stressors 

System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  1  Random  Number  Seed; 

2 

Reliability  Summary 

Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.93% 

Average  Achieved  Availability 

99.93% 

Readiness 

100.00% 

Man-hour  Requirements 

No  Stressors 


System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  1  Random  Number  Seed:  2 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

15T10 

0.35 

Org 

31U10 

16.65 
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Maintenance  Summary 

No  Stressors 


System:  A2C2S  Maintenanee 


Scenario  Wartime  Consolidated  Trial:  2 

Random  Number  Seed:  1471 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

7.80 

Average  Maintenance  Per  Operating  Hour 

0.00 

Reliability  and  Availability 

No  Stressors 

System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  2  Random  Number  Seed:  911 


Reliability  Summary 


Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.88% 

Average  Achieved  Availability 

99.88% 

Readiness 

100.00% 

Man-hour  Requirements 

No  Stressors 


System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  2  Random  Number  Seed:  1471 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

15T10 

0.60 

Org 

31U10 

28.52 

Org 

15N10 

2.07 
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Maintenance  Summary 

No  Stressors 


System:  A2C2S  Maintenance 


Scenario  Wartime  Consolidated  Trial:  3 

Random  Number  Seed:  2940 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

6.18 

Average  Maintenance  Per  Operating  Hour 

0.00 

Reliability  and  Availability 

No  Stressors 

System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  3  Random  Number  Seed:  2940 

Reliability  Summary 

Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.90% 

Average  Achieved  Availability 

99.90% 

Readiness 

100.00% 

Man-hour  Requirements 

No  Stressors 


System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  3  Random  Number  Seed:  2940 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

15T10 

0.70 

Org 

31U10 

18.66 

Org 

15N10 

5.35 
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Maintenance  Summary 

No  Stressors 


System:  A2C2S  Maintenanee 


Scenario  Wartime  Consolidated  Trial:  4 

Random  Number  Seed:  4409 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

4.86 

Average  Maintenance  Per  Operating  Hour 

0.00 

Reliability  and  Availability 

No  Stressors 

System:  A2C2S  Maintenanee 

Seenario:  Wartime  Consolidated  Trial:  4  Random  Number  Seed:  4409 


Reliability  Summary 


Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.92% 

Average  Achieved  Availability 

99.92% 

Readiness 

100.00% 

Man-hour  Requirements 

No  Stressors 


System:  A2C2S  Maintenanee 

Seenario:  Wartime  Consolidated  Trial:  4  Random  Number  Seed:  4409 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

31U10 

12.12 

Org 

15N10 

7.30 
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Maintenance  Summary 

No  Stressors 


System:  A2C2S  Maintenance 


Scenario  Wartime  Consolidated  Trial:  5 

Random  Number  Seed:  5878 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

5.27 

Average  Maintenance  Per  Operating  Hour 

0.00 

Reliability  and  Availability 

No  Stressors 

System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  5  Random  Number  Seed:  5878 


Reliability  Summary 


Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summar 


Average  Inherent  Availability 

99.91% 

Average  Achieved  Availability 

99.91% 

Readiness 

100.00% 

Man-hour  Requirements 

No  Stressors 

System:  A2C2S  Maintenance 


Scenario:  Wartime  Consolidated  Trial:  5  Random  Number  Seed:  5878 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

31U10 

21.07 

17 


Maintenance  Summary 

No  Stressors 


System;  A2C2S  Maintenance 


Scenario  Wartime  Consolidated  Trial:  6 

Random  Number  Seed:  7347 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

5.01 

Average  Maintenance  Per  Operating  Hour 

0.00 

Reliability  and  Availability 

No  Stressors 

System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  6  Random  Number  Seed:  7347 


Reliability  Summary 


Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.92% 

Average  Achieved  Availability 

99.92% 

Readiness 

100.00% 

Man-hour  Requirements 

No  Stressors 


System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  6  Random  Number  Seed:  7347 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

15T10 

0.34 

Org 

31U10 

19.71 
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Maintenance  Summary 

No  Stressors 


System:  A2C2S  Maintenance 


Scenario  Wartime  Consolidated  Trial:  7 

Random  Number  Seed:  8816 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

5.69 

Average  Maintenance  Per  Operating  Hour 

0.00 

Reliability  and  Availability 

No  Stressors 

System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  7  Random  Number  Seed:  8816 

Reliability  Summary 

Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.90% 

Average  Achieved  Availability 

99.90% 

Readiness 

100.00% 

Man-hour  Requirements 

No  Stressors 


System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  7  Random  Number  Seed:  8816 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

15T10 

0.37 

Org 

31U10 

18.67 

Org 

15N10 

3.70 
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Maintenance  Summary 

No  Stressors 


System;  A2C2S  Maintenance 


Scenario  Wartime  Consolidated  Trial:  8 

Random  Number  Seed:  10285 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

4.56 

Average  Maintenance  Per  Operating  Hour 

0.00 

Reliability  and  Availability 

No  Stressors 

System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  8  Random  Number  Seed;  10285 


Reliability  Summary 


Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.92% 

Average  Achieved  Availability 

99.92% 

Readiness 

100.00% 

Man-hour  Requirements 

No  Stressors 


System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  8  Random  Number  Seed:  10285 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

15T10 

0.28 

Org 

31U10 

17.09 

Org 

15N10 

0.85 
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Maintenance  Summary 

No  Stressors 


System;  A2C2S  Maintenance 


Scenario  Wartime  Consolidated  Trial:  9 

Random  Number  Seed:  11754 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

6.32 

Average  Maintenance  Per  Operating  Hour 

0.00 

Reliability  and  Availability 

No  Stressors 

System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  9  Random  Number  Seed:  11754 


Reliability  Summary 


Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.91% 

Average  Achieved  Availability 

99.91% 

Readiness 

100.00% 

Man-hour  Requirements 

No  Stressors 


System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  9  Random  Number  Seed:  11754 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

15T10 

0.62 

Org 

31U10 

22.74 

Org 

15N10 

1.91 
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Maintenance  Summary 

No  Stressors 


System:  A2C2S  Maintenance 


Scenario  Wartime  Consolidated  Trial:  10 

Random  Number  Seed:  13223 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

6.00 

Average  Maintenance  Per  Operating  Hour 

0.00 

Reliability  and  Availability 

No  Stressors 

System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  10  Random  Number  Seed:  13223 


Reliability  Summary 


Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.91% 

Average  Achieved  Availability 

99.91% 

Readiness 

100.00% 

Man-hour  Requirements 

No  Stressors 


System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  10  Random  Number  Seed:  13223 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

15T10 

0.34 

Org 

31U10 

23.66 

22 


Appendix  C.  Maintenance  Model  Results  -Wartime  Scenario  With  Stressors 


Maintenance  Summary 

Stressors  Added 


System:  A2C2S  Maintenance 


Scenario  Wartime  Consolidated  Trial:  1 

Random  Number  Seed:  2 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

8.43 

Average  Maintenance  Per  Operating  Hour 

0.00 

Reliability  and  Availability 

Stressors  Added 

System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  1  Random  Number  Seed:  2 


Reliability  Summary 


Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.87% 

Average  Achieved  Availability 

99.87% 

Readiness 

100.00% 

Man-hour  Requirements 

Stressors  Added 


System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  1  Random  Number  Seed:  2 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

15T10 

0.57 

Org 

31U10 

33.16 
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Maintenance  Summary 

Stressors  Added 


System;  A2C2S  Maintenanee 


Scenario  Wartime  Consolidated  Trial:  2 

Random  Number  Seed:  1471 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

14.24 

Average  Maintenance  Per  Operating  Hour 

0.00 

Reliability  and  Availability 

Stressors  Added 

System:  A2C2S  Maintenanee 

Seenario;  Wartime  Consolidated  Trial;  2  Random  Number  Seed:  1471 


Reliability  Summary 


Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.78% 

Average  Achieved  Availability 

99.78% 

Readiness 

100.00% 

Man-hour  Requirements 

Stressors  Added 


System;  A2C2S  Maintenanee 

Seenario;  Wartime  Consolidated  Trial;  2  Random  Number  Seed;  1471 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

15T10 

1.05 

Org 

31U10 

53.82 

Org 

15N10 

2.07 
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Maintenance  Summary 

Stressors  Added 


System;  A2C2S  Maintenance 


Scenario  Wartime  Consolidated  Trial:  3 

Random  Number  Seed:  2940 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

10.21 

Average  Maintenance  Per  Operating  Hour 

0.00 

Reliability  and  Availability 

Stressors  Added 

System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  3  Random  Number  Seed:  2940 


Reliability  Summary 


Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.84% 

Average  Achieved  Availability 

99.84% 

Readiness 

100.00% 

Man-hour  Requirements 

Stressors  Added 


System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  3  Random  Number  Seed:  2940 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

15T10 

1.15 

Org 

31U10 

34.33 

Org 

15N10 

5.35 
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Maintenance  Summary 

Stressors  Added 


System;  A2C2S  Maintenance 


Scenario  Wartime  Consolidated  Trial:  4 

Random  Number  Seed:  4409 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

7.18 

Average  Maintenance  Per  Operating  Hour 

0.00 

Reliability  and  Availability 

Stressors  Added 

System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  4  Random  Number  Seed:  4409 


Reliability  Summary 


Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.87% 

Average  Achieved  Availability 

99.87% 

Readiness 

100.00% 

Man-hour  Requirements 

Stressors  Added 


System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  4  Random  Number  Seed;  4409 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

31U10 

21.49 

Org 

15N10 

7.21 
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Maintenance  Summary 

Stressors  Added 


System;  A2C2S  Maintenance 


Scenario  Wartime  Consolidated  Trial:  5 

Random  Number  Seed:  5878 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

10.85 

Average  Maintenance  Per  Operating  Hour 

0.01 

Reliability  and  Availability 

Stressors  Added 

System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  5  Random  Number  Seed:  5878 


Reliability  Summary 


Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.82% 

Average  Achieved  Availability 

99.82% 

Readiness 

100.00% 

Man-hour  Requirements 

Stressors  Added 

System:  A2C2S  Maintenance 


Scenario:  Wartime  Consolidated  Trial:  5  Random  Number  Seed:  5878 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

31U10 

43.40 
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Maintenance  Summary 

Stressors  Added 


System;  A2C2S  Maintenance 


Scenario  Wartime  Consolidated  Trial:  6 

Random  Number  Seed:  7347 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

00 

00 

00 

Average  Maintenance  Per  Operating  Hour 

0.00 

Reliability  and  Availability 

Stressors  Added 

System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  6  Random  Number  Seed:  7347 


Reliability  Summary 


Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.86% 

Average  Achieved  Availability 

99.86% 

Readiness 

100.00% 

Man-hour  Requirements 

Stressors  Added 


System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  6  Random  Number  Seed:  7347 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

15T10 

0.56 

Org 

31U10 

34.97 
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Maintenance  Summary 

Stressors  Added 


System;  A2C2S  Maintenance 


Scenario  Wartime  Consolidated  Trial:  7 

Random  Number  Seed:  8816 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

9.31 

Average  Maintenance  Per  Operating  Hour 

0.00 

Reliability  and  Availability 

Stressors  Added 

System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  7  Random  Number  Seed:  8816 


Reliability  Summary 


Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.83% 

Average  Achieved  Availability 

99.83% 

Readiness 

100.00% 

Man-hour  Requirements 

Stressors  Added 


System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  7  Random  Number  Seed;  8816 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

15T10 

0.60 

Org 

31U10 

32.94 

Org 

15N10 

3.70 
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Maintenance  Summary 

Stressors  Added 


System;  A2C2S  Maintenance 


Scenario  Wartime  Consolidated  Trial:  8 

Random  Number  Seed:  10285 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

7.95 

Average  Maintenance  Per  Operating  Hour 

0.00 

Reliability  and  Availability 

Stressors  Added 

System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  8  Random  Number  Seed:  10285 


Reliability  Summary 


Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.86% 

Average  Achieved  Availability 

99.86% 

Readiness 

100.00% 

Man-hour  Requirements 

Stressors  Added 


System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  8  Random  Number  Seed:  10285 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

15T10 

0.50 

Org 

31U10 

30.43 

Org 

15N10 

0.85 
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Maintenance  Summary 

Stressors  Added 


System;  A2C2S  Maintenance 


Scenario  Wartime  Consolidated  Trial:  9 

Random  Number  Seed:  11754 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

11.09 

Average  Maintenance  Per  Operating  Hour 

0.01 

Reliability  and  Availability 

Stressors  Added 

System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  9  Random  Number  Seed:  11754 


Reliability  Summary 


Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.84% 

Average  Achieved  Availability 

99.84% 

Readiness 

100.00% 

Man-hour  Requirements 

Stressors  Added 


System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  9  Random  Number  Seed:  11754 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

15T10 

1.06 

Org 

31U10 

41.40 

Org 

15N10 

1.91 
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Maintenance  Summary 

Stressors  Added 


System;  A2C2S  Maintenance 


Scenario  Wartime  Consolidated  Trial:  10 

Random  Number  Seed:  13223 

Total  Operating  Hours 

8190.00 

Average  Preventive  Maintenance  Hours 

0.00 

Average  Corrective  Maintenance  Hours 

10.74 

Average  Maintenance  Per  Operating  Hour 

0.01 

Reliability  and  Availability 

Stressors  Added 

System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  10  Random  Number  Seed:  13223 


Reliability  Summary 


Segments  Requested 

117.00 

Segments  Accomplished 

117.00 

Number  of  times  Systems  Requested 

468 

Number  of  times  System  Requests  Accomplished 

468 

Availability  Summary 


Average  Inherent  Availability 

99.84% 

Average  Achieved  Availability 

99.84% 

Readiness 

100.00% 

Man-hour  Requirements 

Stressors  Added 


System:  A2C2S  Maintenance 

Scenario:  Wartime  Consolidated  Trial:  10  Random  Number  Seed:  13223 


Org  Level 

MOS 

Direct  Maintenance 

Man-honrs 

Org 

15T10 

0.56 

Org 

31U10 

42.42 
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Glossary  of  Acronyms 


A2C2S 

Army  airborne  command  and  control  system 

ARL 

Army  Research  Laboratory 

C2 

command  and  control 

CSSCS 

Combat  Service  Support  Control  System 

IMPRINT 

Improved  Performance  Research  Integration  Tool 

MMH 

maintenance  man-hours 

MOPP 

mission-oriented  protective  posture 

MOS 

military  occupational  specialty 

MTBF 

mean  time  between  failure 

MTTR 

mean  time  to  repair 

PM 

Program  Manager 

RAM 

reliability,  availability,  maintainability 

TRADOC 

Training  and  Doctrine  Command 

TSM-BC 

TRADOC  System  Manager-Battle  Command 

33 


NO.  OF 

COPIES  ORGANIZATION 


NO.  OF 

COPIES  ORGANIZATION 


*  ADMINISTRATOR 

DEFENSE  TECHNICAL  INFO  CTR 
ATTN  DTICOCA 

8725  JOHN  J  KINGMAN  RD  STE  0944 
FTBELVOIR  VA  22060-6218 
*pdf  file  only 

1  DIRECTOR 

US  ARMY  RSCH  LABORATORY 
ATTN  IMNE  AD  IM  DR  MAIL  &  REC  MGMT 
2800  POWDER  MILL  RD 
ADELPHIMD  20783-1197 

1  DIRECTOR 

US  ARMY  RSCH  LABORATORY 
ATTN  AMSRD  ARE  Cl  OK  TECH  LIB 
2800  POWDER  MILL  RD 
ADELPHIMD  20783-1197 

1  ARE  HRED  AVNC  FED  ELMT 

ATTN  AMSRD  ARE  HR  MJ  D  DURBIN 
BLDG  4506  (DCD)  RM  107 
FT  RUCKER  AL  36362-5000 

1  ARE  HRED  AMCOM  AUN  FED  ELMT 
ATTN  AMSRD  ARE  HR  MI 
BLDG  5464  RM  202  J  MINNINGER 
REDSTONE  ARSENAL  AL  35898-7290 

1  ARE  HRED  AMCOM  MSL  FED  ELMT 
ATTN  AMSRD  ARE  HR  MO  T  COOK 
BLDG  5400  RM  C242 
REDSTONE  ARS  AL  35898-7290 

1  ARE  HRED  USAADASCH  FED  ELMT 
ATTN  AMSRD  ARE  HR  ME  A  MARES 
ATTN  ATSACD 
5800  CARTER  ROAD 
FORT  BLISS  TX  79916-3802 

1  ARE  HRED  ARDEC  FED  ELMT 

ATTN  AMSRD  ARE  HR  MG  R  SPINE 
BUILDING  333 

PICATINNY  ARSENAL  NJ  07806-5000 

1  ARE  HRED  ARMC  FED  ELMT 

ATTN  AMSRD  ARE  HR  MH  C  BURNS 
BLDG  1002  ROOM  117 
1ST  CAVALRY  REGIMENT  RD 
FT  KNOX  KY  40121 


1  ARE  HRED  CECOM  FED  ELMT 

ATTN  AMSRD  ARE  HR  ML  J  MARTIN 
MYER  CENTER  RM  2D3 1 1 
FT  MONMOUTH  NJ  07703-5630 

1  ARE  HRED  FT  BELVOIR  FED  ELMT 

ATTN  AMSRD  ARE  HR  MK  J  REINHART 

10125  KINGMAN  RD 

FORT  BELVOIR  VA  22060-5828 

1  ARE  HRED  FT  HOOD  FED  ELMT 

ATTN  AMSRD  ARE  HR  S  MIDDLEBROOKS 
MV  HQ  USAOTC 
91012  STATION  AVE  ROOM  111 
FT  HOOD  TX  76544-5073 

1  ARE  HRED  FT  HUACHUCA  FED  ELMT 

ATTN  AMSRD  ARE  HR  MY  M  BARNES 
2520  HEALY  AVE  STE  1172  BLDG  51005 
FT  HUACHUCA  AZ  85613-7069 

1  ARE  HRED  FEW  FED  ELMT 

ATTN  AMSRD  ARE  HR  MZ  A  DAVISON 
320  MANSCEN  LOOP  STE  166 
FT  LEONARD  WOOD  MO  65473-8929 

1  ARE  HRED  NATICK  FED  ELMT 

ATTN  AMSRD  ARE  HR  MQ  M  R  FLETCHER 
NATICK  SOLDIER  CTR  BLDG  3 
AMSRD  ARE  NSC  SE  E 
NATICK  MA  01760-5020 

1  ARE  HRED  SC&FG  FED  ELMT 

ATTN  AMSRD  ARE  HR  MS  C  MANASCO 
SIGNAL  TOWERS  RM  303A 
FORT  GORDON  GA  30905-5233 

1  ARE  HRED  STRICOM  FED  ELMT 
ATTN  AMSRD  ARE  HR  MT  C  CHEN 
12350  RESEARCH  PARKWAY 
ORLANDO  FL  32826-3276 

1  ARE  HRED  TACOM  FED  ELMT 

ATTN  AMSRD  ARE  HR  MU  M  SINGAPORE 
6501  E  11  MILE  RD  MAIL  STOP  284 
BLDG  200 A  2ND  FL  RM  2104 
WARREN  MI  48397-5000 

1  ARE  HRED  USAFAS  FED  ELMT 

ATTN  AMSRD  ARE  HR  MF  C  HERNANDEZ 
BLDG  3040  RM  220 
FORT  SILL  OK  73503-5600 
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1  ARE  HRED  USAIC  FED  ELMT 

ATTN  AMSRD  ARE  HR  MW  E  REDDEN 
BLDG  4  ROOM  332 
FTBENNING  GA  31905-5400 

1  ARE  HRED  USASOC  FED  ELMT 

ATTN  AMSRD  ARE  HR  MN  R  SPENCER 
DCSFDI  HF 

HQ  USASOC  BLDG  E2929 
FORT  BRAGG  NC  28310-5000 

1  ARE  HRED  FT  LEAVENWORTH  FED  ELMT 

ATTN  AMSRD  ARE  HR  MP 
D  UNGVARSKY 
BATTLE  CMD  BATTLE  LAB 
415  SHERMAN  AVE  UNIT  3 
FT  LEAVENWORTH  KS  66027-2326 

1  ARE  HRED  AMEDD  FED  ELMT 

ATTN  AMSRD  ARE  HR  MM  V  RICE 
BLDG  401 1  RM2I7 
1750  GREELEY  RD 
FT  SAM  HOUSTON  TX  78234-5094 

I  ARE  HRED  SPO 

ATTN  AMSRD  ARE  HR  M  M  STRUB 
6359  WALKER  LAND  STE  100 
ALEXANDRIA  VA  22310 

I  ARE  HRED  JFCOM  FED  ELMT 

ATTN  AMSRD  ARE  HR  MJF  D  BARNETTE 
JFCOM  JOINT  EXPERIMENTATION  J9 
JOINT  FUTURES  LAB 
115LAKEVIEWPKWY  STE  B 
SUFFOLK  VA  23535 

1  US  ARMY  SAFETY  CTR 
ATTN  CSSC  SE 
FORT  RUCKER  AL  36362 

ABERDEEN  PROVING  GROUND 


I  DIRECTOR 

US  ARMY  RSCH  LABORATORY 

ATTN  AMSRD  ARE  Cl  OK  TP  S  FOPPIANO 

BLDG  459 

I  DIRECTOR 

US  ARMY  RSCH  LABORATORY 
ATTN  AMSRD  ARE  HR  MB  J  NAWLEY 
BLDG  459 

1  DIRECTOR 

US  ARMY  RSCH  LABORATORY 
ATTN  AMSRD  ARE  HR  M  F  PARAGALLO 
BLDG  459 

I  DIRECTOR 

US  ARMY  RSCH  LABORATORY 
ATTN  AMSRD  ARE  HR  SE  S  HILL 
BLDG  459 


1  DIRECTOR 

US  ARMY  RSCH  LABORATORY 
ATTN  AMSRD  ARE  Cl  OK  (TECH  LIB) 
BLDG  4600 

1  US  ATEC 
RYAN  BLDG 
APG-AA 
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